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Fig. 9.2 Stress concentration in round and square bars with holes. 


Stress concentration in the presence of a groove produces the effect of a com¬ 
bined stress pattern, decreasing the shear stress, for instance, in the middle of a 
grooved cylindrical specimen. This effect results in a cup-and-cone type of failure of 
a tensile specimen, so that the ductile material appears to have the characteristics 
of brittle failure on the inside. 

From the point of view of design of steel structures [28], several practical con¬ 
siderations merit special attention. In addition to the problems of grooves or sharp 
reentrant corners, nonuniform stress distribution can be found in welded joints such 
as those shown in Fig. 9.5. To produce a more uniform stress gradient Fig. 9.5a 
indicates an elongated weld in the direction of the applied load. By comparison 
a conventional type of transverse weld (Fig. 9.5b) shows a more drastic transition 
between the two component parts. 


STRESS DISTRIBUTION 


In discussing sharp transitions and the effect of holes on the stress field, the ques¬ 
tion is often raised as to the character of stress distribution. Consider, for example, 
Fig. 9.1, illustrating the stress concentration in tension. The theoretical and photoe¬ 
lastic studies suggest that in this case the distribution of stresses can be represented 
by the equation 
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